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The  facts  of  transmission  of  immunity  or  antibodies 
from  immune  females  to  progeny  in  mammals  and  birds  in 
different  bacterial  and  viral  infections  are  well  known. 

Even  at  the  end  of  the  last  century  Erlich  established 
the  transfer  of  antitoxins  from  immune  females  to  their  brood 
He  showed  in  fact  that  transfer  of  antibodies  during  milk 
feeding  is  possible  in  mice.  A  detailed  survey  of  numerous 
studies  undertaken  abroad  in  this  area  during  the  twentieth 
century  has  been  made  by  I.  M.  Mechnikov  (5).  In  1959  N. 

A.  Demina  published  the  survey  "Transmission  of  Antibodies 
Through  Eggs  Deposited  by  Immune  Birds".  New  studies  con¬ 
cerned  witn  passive  transfer  of  antibodies  to  progeny  in 
mammals  and  birds  appear  annually  in  the  literature.  Thus, 
very  recently  Coffin,  Hook,  and  Muschel  (6)  showed  that  fetal 
blood  in  human  beings  possesses  bacterial  activity  against 
staphylococci  and  streptococci,  salmonella  and  intestinal 
bacillus.  D.  K.  L’vov  and  R.  L.  Naumov  (4)  have  found  anti¬ 
bodies  to  tick-borne  encephalitis  virus  in  the  progeny  of 
fieldfare  thrushes.  The  transmission  of  antibodies  from 
immune  females  to  the  progeny  has  been  recorded  for  chorea 
and  influenza  for  all  neuroviral  infections,  with  the  excep 
tion  ol  lymphocytic  choriomeningitis.  In  the  last  example, 
as  Weigara  and  Hotchin  (7)  have  shown,  complement-fixating 
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an  t  x  oo>2  xt-«  are  net  transmitted  from  immune  white  mice  to  their 
progeny.  However,  studies  concerned  with  the  transmission  of 
annuouios  to  the  progeny  in  plague  have  not  been  found  in  the 
i  1  teru  ti,  ■ . 

We  decided  to  study  the  passive  transference  of  anti¬ 
bodies  to  plague  causative  to  the  progeny  of  large  ,ierboa. 
experiments  were  performed  on  the  large  jerboas  undergoing 
natural  infection  with  plague  and  in  the  Central-<\siati c  desert 
plague  focus  <  Northern  Priaral'ye). 

r.xperimen tal  Methods 

Pregnant  large  .jerboas  were  trapped  during  May  1962 
in  territory  where  plague  epizootics  wer*-  under  way.  Blood 
samples  acre  taken  under  ether  narcosis  by  a  syringe  from 
the  heart.  Some  of  the  females  were  sacrificed  immediately 
upon  blood  sampling  and  fetuses,  placenta,  and  amniotic  fluid 
of  e  .eh  embryo  were  removed  separately.  The  fetuses  were 
rinsed  thrice  with  physiological  saline  solution,  and  then 
carefully  ground  in  a  mortar  with  sand  and  were  reduced  to 
pulp  with  physiological  solution  on  a  1:10  basis,  this  sus¬ 
pension  being  used  to  dilute  the  fetal  serum  1:20.  The  same 
procedure  was  followed  with  the  placenta.  The  amniotic  fluid 
was  investigated  for  the  presence  of  antibodies  by  the  hema¬ 
gglutination-inhibition  reaction  (20  observations),  but  anti¬ 
bodies  were  net  found  in  any  instance. 

•<omr  of  the  females  following  blood  sampling  were  placed 
in  iO-iiter  glass  jars  until  time  of  birth.  The  jerboa  were 
fed  accustomed  food  (halox.ylon,  RussLan  thistle  ( salnole  sp . ) , 
sage  brush,  meadow  grass,  and  wild  oats).  during  the  first 
sev  rVi  days  following  birthing  the  females  consumed  their 
progeny  (12  observations).  In  dark  metallic  cylinders  only 
1  ferns ' es  of  9  giving  birth  devoured  their  progeny. 

The  blood  of  newly  born  .jerboa  was  studied  on  the  day 
of  n:rtn,  and  on  the  5th,  14  th,  15th,  and  -'’Oth  day  afterwards. 

'-'ti  the  day  <af  birth  blood  could  not  be  removed  from  the  jerboa, 
neccasi t  1 1 i ng  dissection  of  the  hoart  and  liver  and  the  prepara¬ 
tion  of  washings  of  these  organs  in  2  ml  of  physiological  saline 
solution.  Inis  infusion  was  placed  in  a  test  tube,  left  for 
-b  riours  in  room  temperature,  and  then  the  upper  layer  of  liquid 
removes,  which  was  used  to  dilute  the  fetal  serum  1:40.  Blood 
was  taker,  from  ths  heart  of  jerboa  aged  5  days  and  older  through 
dissection  of  the  thoracic  cavity;  the  serum  of  young  jerboa 
wa  ,  ai ways  opaleocent. 
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_  _  The  suspension  cf  fetus  and  placenta,  the  infusion 

,/smyv/  of  the  heart  and  liver  of  the  newly  born  .jerboa  and 
the  araniotic  fluid,  the  serum  of  the  voung  and  adult  jerboas 
were  heated  for  50  minutes  at  56  decrees,  and  studied  in  the 
hemagglutination-inhibition  reaction  (HI)  together  with  form- 
alinized  erythrocytes,  sensitized  with  fraction  IA  of  plague 
positive  agent.  The  method  of  the  conduct  of  the  reaction  has 
been  described  in  detail  in  Kratkoye  Rukovodstvo  po  epizootolo- 
gicheskomu  obsledovaniyu. . . ( Brief  Manual  on  Epizootological 
Examination...)  (edited  by  A.  K.  Shishkin,  Rostov-na-Donu, 

I960).  The  HI  was  carried  out  with  all  material  from  a  single 
jerooa  simultaneously. 

Experimental  Results 

In  all  51  pregnant  females  were  caught,  and  antibodies 
to  plague  causative  tested  by  hemagglutination-inhibition 
were  found  in  17  of  the  animals.  At  the  same  time  only  some  of 
the  animals  could  be  investigated  for  the  presence  of  antibodies 
in  the  amniotic  fluid  and  placenta,  while  the  embryos  of  all 
jerboas  were  investigated. 

Thus,  of  17  pregnant  females  containing  antibodies  in 
their  blood  104  embryos,  44  placenta,  and  42  specimens  of 
amniotic  fluid  were  obtained,  for  which  in  all  esses  (with  the 
exception  of  6  samples  of  amniotic  fluid  from  a  single  jerboa) 
antibodies  to  plague  causative  were  found.  In  most  cases  a 
definite  correlation  was  observed  in  the  antibody  level  in  the 
female  and  embryos,  placenta  and  amniotic  fluid.  In  distinction 
to  dilutions  of  the  female  serum,  dilutions  of  the  embryonic 
and  placental  suspension  only  approximately  reflected  the  anti¬ 
body  titre  in  serum  of  the  fetal  blood,  which  is  accounted  for 
by  characteristics  of  the  methods  used  in  preparing  the  suspen¬ 
sions.  Noteworthy  is  the  fact  that  the  antibody  titers  in 
various  embryos,  placenta,  or  amniotic  fluids  obtained  from 
a  single  female  ranged  within  small  limits. 

In  the  Hl-reaction  investigation  of  60  embryos,  27 
placenta,  and  23  amniotic  fluids  taken  from  females  not  con¬ 
taining  antibodies  in  their  blood,  a  negative  result  was  forth¬ 
coming  . 

Since  the  large  jerboas  born  in  captivity  ate  their  own 
offspring,  we  were  not  able  to  trace  the  duration  of  antibody 
carrier  status  of  the  newly  born  jerboas  for  a  large  sample, 
although  in  somecases  this  was  possible.  In  all  42  animals 
were  investigated. 

It  is  easy  to  note  that  in  all  cases  antibodies  were 
found  during  the  periods  investigated  in  the  progeny,  in  which 
as  a  rule  a  correlation  was  observed  between  the  antibodies 


3 


TABLE  1 


Distribution  of  Antibodies  in  Pregnant  Females,  Embryos  in 
Placenta  and  Amniotic  Fluid 
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Remark.  We  denote  by  the  antibody  titer  the  value  which 
is  the  reciprocal  of  the  limiting  dilution  of  the  serum 
active  in  the  HI  test. 


LEGEND:  a)  number  of  animal;  b)  fluid  investigated;  c)  blood 
of  pregnant  female;  d)  suspension  of  embryonic  tissues;  e) 
suspension  of  placental  tissues;  f)  amniotic  fluid;  g)  titer; 
h)  number  of  embryos  tested  in  the  HI  reaction;!)  average 
size  of  fetus  (in  cm);  j)  number  of  placenta;  k)  number  of 
samples  of  amniotic  fluid;  1)  total 
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Liter  i  n  uregn-mt  females  ani  their  offspring.  We  must  not 
forget  tMit  the  method  of  investigating  newly  born  jerboa 
preclude:*  precise  estimates  of  the  number  of  antibodies  in 
the  scrum  of  tne  animal.  Within  the  limits  of  20  days  still 
higher  antioodv  titers  were  observed. 
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^Two  figures  in  the  column  mean  that  two  jerboas  were 
investigated  during  the  time  indicated. 

LKGiCND:  a)  number  of  animals;  b)  period  of  determination  before 

birth  (in  days);  c)  antibody  titer;  d)  in  serum  of  pregnant 
females;  e)  in  serum  of  young;  f)  on  day  of  birth;  g)  five  days 
afterwards;  h)  in  l4-lr>  days  after  birth;  i)  in  20  days;  j)  total 


The  data  leaves  no  doubt  that  under  natural  conditions 
antibodies  are  transferred  from  immune  females  of  large  jerboas 
to  their  progeny.  It  remains  unclear  how  long  is  the  resi¬ 
dence  of  passively  transferred  antibodies  in  large  jerboas 
and  whether  the  antibodies  play  a  protective  role.  It  has 
been  noted  in  the  literature  that  in  many  infections  the  period 
during  which  antibodies  can  be  detected  in  progeny  averages 
2-4  weeks.  It  is  doubtless  true  that  the  duration  of  detection 
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